Optimized transfection of mRNA transcribed from a d(A/T)100 tail-containing vector.
Studies employing mRNA transfection are currently limited by a lack of transcription vectors for generating a long poly(A) tail-containing mRNA and published methods for efficient mRNA transfection. We have constructed a transcription vector containing firefly luciferase gene (pBS-FLuc-A100) to generate luciferase mRNA with A100 tail followed by no heterologous sequence. The pBS-FLuc-A100 was propagated in XL1-Blue, in which the plasmid was more stable than in other bacterial strains. Optimal mRNA transfection conditions were determined using TransMessenger Transfection Reagent (Qiagen) and yeast tRNA as a carrier. Firefly luciferase expression, which peaked at about 12 h post-transfection, was detected with as little as 5 ng mRNA and was linear with mRNA amount up to 100 ng. When cells were transfected with luciferase mRNA containing different lengths of poly(A) tail, luciferase expression increased proportionally with poly(A) tail length up to 60A residues and then declined. Cell lines from monkey, mouse, and rat were transfected efficiently by this method. Like cellular ferritin heavy chain mRNA, which contains an iron response element in its 5'UTR, translation of transfected luciferase mRNA containing the 5'UTR of ferritin mRNA was iron-dependent. Our results demonstrate that the poly(A) vector and the transcription method described will be useful to study the regulation of gene expression at the mRNA level by UTRs.